Objectives. To evaluate the sustaining effects of Tai Chi Qigong (TCQ) in improving the psychosocial health in chronic obstructive pulmonary disease (COPD) patients in the sixth month. Background. COPD affects both physical and emotional aspects of life. Measures to minimize patients' suffering need to be implemented. Methods. 206 COPD patients were randomly assigned into three groups: TCQ group, exercise group, and control group. The TCQ group completed a three-month TCQ program, the exercise group practiced breathing and walking exercise, and the control group received usual care. Results. Significant group-by-time interactions in quality of life (QOL) using St. George's respiratory questionnaire (P = 0.002) and the perceived social support from friends using multidimensional scale of perceived social support (P = 0.04) were noted. Improvements were observed in the TCQ group only. Conclusions. TCQ has sustaining effects in improving psychosocial health; it is also a useful and appropriate exercise for COPD patients.
Introduction
Chronic obstructive pulmonary disease (COPD) ranks as the fourth leading cause of death worldwide [1] . In terms of morbidity, COPD ranks 13th. The World Health Organization estimates that the disease will become the third global killer by 2030. COPD is a progressive disease, and the lung functions of COPD patients may continue to deteriorate [2] . Manifestations of COPD include fatigue, weakness, activity intolerance, and dyspnoea. As the disease worsens, its signs and symptoms become more obvious, and the patient's ability to perform daily activities is affected [3] . Patients may become increasingly dependent on others, may stop participating in activities, and finally may isolate themselves [4] . The effect of the disease on both physical and emotional aspects of life may lead to disability and an impaired emotional state [5] , which would in turn influence the quality of life. If COPD patients are better supported and cared for, these negative psychosocial consequences may be prevented or mitigated [6] . Therefore, measures to minimize patients' suffering need to be implemented [7] . With existing evidence supporting the benefits of exercise in COPD patients [8] , Tai Chi Qigong may be an alternative exercise for this group of people. Tai Chi Qigong is a form of gentle exercise suitable for older adults and relatively frail people because it can be mastered without much exertion [9, 10] . These known characteristics of Tai Chi Qigong match with the background of COPD patients who may not have good physical statuses.
Qigong is an ancient Chinese system of gentle self-healing exercises that are designed to cultivate functional integrity and enhance the life vital energy called Qi. Tai chi is a martial art that can be viewed as a therapeutic exercise. Tai chi practice involves the recognition, development, and use of Qi. This vital energy flows in the body along channels called meridians and collaterals, which connect all the organ systems and tissues. When Qi is abundant, flowing freely, and in balance, a person usually enjoys good health and longevity. However, when Qi becomes deficient, excessive, 2 The Scientific World Journal stagnant, or blocked, diseases will occur. Tai chi and Qigong can be combined to promote good circulation of Qi in the body. These techniques can be learned and practiced by people with various problems to maintain general health and wellness. The health benefits of Tai Chi Qigong, particularly in COPD patients, have been rarely studied in healthcare research, so a randomized controlled trial was conducted to address this knowledge gap and to investigate the shortterm therapeutic effect of Tai Chi Qigong in COPD patients [11] . After the three-month intervention period, the effect of practicing Tai Chi Qigong on health-related quality of life (HRQL) was observed in symptom and activity domains using the St George's respiratory questionnaire (SGRQ). Given that Tai Chi Qigong is a complex exercise routine that requires considerable practice to attain proficiency, whether its effects are sustained over a longer time frame must be investigated. Therefore, this study explored the sustaining effects of Tai Chi Qigong on HRQL and its longer-term effects on perceived social support in the sixth month from baseline with continuing regular self-practice of Tai Chi Qigong.
Methods

Study Design and Methods.
This study used a singleblind, randomized controlled trial with repeated measures. Research assistants for data collection were blind to the study to minimize researcher bias.
Subjects and Study
Setting. The subjects were recruited from five general outpatient clinics; informed consent was obtained prior to the study. Ethical approval and permissions for conducting the study in the selected general outpatient clinics were also obtained. Inclusion criteria for subject recruitment were the following: clinically diagnosed with COPD, as defined by the American Thoracic Society [12] , and able to walk independently. Subjects were excluded if they had suffered from severe sensory or cognitive impairment, symptomatic ischemic heart disease, or had practiced Tai Chi Qigong within a year prior to the commencement of the study.
Sample Size and Randomization.
The sample size was based on previous findings on the medium effect of Tai Chi Qigong exercises on HRQL in COPD patients [13] . With a power of 0.80, at a 5% significant level of repeated measure ANOVA, 52 subjects per group were required [14] . To cover for the potential attrition rate of 25% [15] , a total of 206 subjects were recruited and randomly assigned to one of the three groups, namely, Tai Chi Qigong (TCQ) group ( = 70), exercise group ( = 69), and control group ( = 67). Random allocation was done by a computer-generated randomizer [16] .
2.4.
Intervention. Subjects in the TCQ group completed a Tai Chi Qigong program consisting of two 60-minute sessions each week for three months. They were advised to continue daily self-practice of Tai Chi Qigong upon completion of the instructor-led program. Subjects in the exercise group were taught to practice breathing exercise combined with walking as an exercise. They were also advised to self-practice the breathing and walking exercises daily. A diary was given to the subjects in both the TCQ and exercise groups to record the frequency of their self-practice.
Subjects in the control group were instructed to maintain their usual daily activities. No extra exercise was recommended. To enhance the internal validity of the study findings, participants in the exercise and control groups were designated to join nonexercise community activities in the three-month Tai Chi Qigong training period. The purpose of this arrangement was to maintain regular gatherings for all participants to balance the emotional effect of the extra weekly gatherings of the TCQ group during the process of Tai Chi Qigong training.
During the study period, all subjects continued their prescribed medical treatments. Data collections were performed at baseline (T1), sixth week (T2), third month (T3), and sixth month (T4).
Outcome Measures.
The outcome measures were HRQL using SGRQ, clinical significance of SGRQ using minimum clinically important difference (MCID), and self-perceived social support using multidimensional scale of social support (MSPSS).
SGRQ is a disease-specific measure of HRQL in COPD patients. Score ranges from 0 to 100, where 0 indicates "best health" and 100 indicates "worst health" [17] . SGRQ has been tested to be a valid, sensitive, and reliable instrument that can be used to assess HRQL in western and Chinese people with COPD [18, 19] . Cronbach's ranges from 0.74 to 0.95. Testretest reliability shows intraclass correlation coefficients of all the dimensions exceeding 0.70 ( < 0.001).
MCID is defined as the smallest difference in the client perceived as beneficial or important [20, 21] . It is used to evaluate the clinical significance of the effects of SGRQ perceived by patients. The threshold for each of the SGRQ domains is 4 units [22] .
MSPSS is a 12-item questionnaire that examines the selfperceived social support from social relationships, including family, friends and significant others [23] . It uses a sevenpoint Likert scale set from 1 (strongly disagree) to 7 (strongly agree). The total score ranges from 12 to 84, with higher scores indicating higher levels of perceived support. The psychometric properties of the Chinese version demonstrate high internal consistency, with a Cronbach's equal to 0.89; its validity and reliability have been confirmed [24] .
2.6. Statistical Analysis. Data analyses were conducted using SPSS version 18.0. Descriptive statistics were used to describe the demographic characteristics of the sample. Repeated measure analysis of covariance (ANCOVA) was used to examine the outcome measures. A value of 0.05 was used as the level of statistical significance. An intention-to-treat analysis was applied in calculating the missing values. In case of withdrawals, the data of the last observation were carried forward [25] .
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Results
A total of 206 subjects participated in this study, among which 158 completed the study program at the third month. The attrition rate was 23.8%. A total of 128 subjects (TCQ group = 50, exercise group = 46, and control group = 32) received follow-up assessment in the sixth month ( Figure 1 ). No statistically significant differences were observed in the demographic data among the three study groups, except for gender (Table 1 ). This finding was ascribed to the lesser number of females (9.2%) who participated in this study. The obvious difference in the number of male and female participants may be because of the fact that COPD is more common in men [26] . Therefore, the confounding effect of gender was controlled as a covariate in the data analyses. Table 2 presents the descriptive statistics and the results of repeated measures ANCOVA of SGRQ. Improvements were shown in all domains of the SGRQ in the TCQ group, whereas deteriorations were noted both in the exercise group and in the control group. Significant group-by-time interaction effects revealed group differences across time, with the TCQ group having statistical improvement in symptom domain ( (6, 606) = 3.959, < 0.001), activity domain ( (6, 606) = 2.418, = 0.026), impact domain ( (6, 606) = 2.344, = 0.030), and total SGRQ score ( (6, 606) = 3.510, = 0.002) across the six-month study period compared with the exercise and control groups ( Figure 2 ).
Improvements in self-perceived symptom score by 4.6 units, activity score by 2.5 units, impact score by 1.6 units, and total score by 2.4 units were observed in the TCQ group over the six-month study period. Deteriorations were noted in the exercise group in the symptom score by 2.3 units, activity score by 6.0 units, impact score by 4.6 units, and total score by 4.6 units from baseline to the sixth month. Worsening health status was found in all aspects in the control group. The declines were indicated by the increase of symptom score by 5.2 units, activity score by 4.5 units, impact score by 4.7 units, and total score by 4.7 units.
For SGRQ, a decrease of more than 4 units in the score is indicative of clinical significance with positive functional change [27] . The current study reported a statistically significant improvement in HRQL in the TCQ group. However, apart from the symptom domain, the statistically significant results were not clinically significant. By contrast, the exercise group demonstrated clinically significant deterioration in all findings, except in the symptom domain. Worsening health status was found in all aspects of the SGRQ, which was clinically significant in the control group (Figure 3) .
Regarding the multidimensional scale of perceived social support, significant time-by-group interaction effect was noted in the perceived social support from friends ( (4.68, 472.47) = 2.338, = 0.044), with improvement (+16.6%) found in the TCQ group (Figure 4) . No differences were found in the perceived social support from family ( = 0.602) and significant others ( = 0.101) and in the total score ( = 0.056). Furthermore, no significant changes were found in perceived social support both in the exercise and control groups (Table 3, Figure 4 ).
Discussion
Psychological well-being is an important factor in rehabilitation for chronic illnesses. The effect of COPD on HRQL has been extensively explored in the United States and in Europe ( = 3265), with 61% of COPD patients stating that their health is fair to very poor [28] . This study adopted SGRQ to measure the HRQL of COPD patients. SGRQ is one of the most widely used disease-specific health status measures for COPD. It has been tested in a group of healthy subjects ( = 74), and the mean scores for the symptom, activity, impact, and total scores are 12, 9, 2, and 6, respectively [19] . In this study, the COPD participants reported a low level of HRQL at baseline using SGRQ, and the mean scores for the four captioned domains were 41, 52, 33, and 40, respectively, indicating that their HRQL was affected by the disease. These findings concur with the existing evidence that COPD affects HRQL [29] .
Previous studies have shown that the beneficial effects on HRQL are gained during inpatient pulmonary rehabilitation; however, the effects decrease and cannot be sustained after discharge [29, 30] . The findings may be ascribed to the fact that patients revert to their prerehabilitation sedentary lifestyles after being discharged from hospitals. The other reason may be the severely impaired health status in COPD patients, which impedes their ability to achieve a higher response to rehabilitation programs. Patients with moderate to severe COPD are often unable to sustain high-intensity exercise. Therefore, the low-intensity Tai Chi Qigong exercise with 3.1 MET [31] was adopted as intervention for the COPD patients in this study. This intensity of Tai Chi Qigong exercise was well tolerated and enjoyed by the participants. The perceived positive effects elicited demands from the COPD patients to continue the Tai Chi Qigong exercise upon completion of the three-month training program. Majority of the participants (93%) continued practicing Tai Chi Qigong after they learned the skills. The positive effects were reflected on their adherence to regular Tai Chi Qigong practice and the significant improvements in their HRQL within three months on a low-intensity Tai Chi Qigong program conducted twice a week. The results were substantial after another three months of self-practice, suggesting that additional health gains could be derived from a longer period of practice. By contrast, subjects in the other two groups perceived a continued deteriorating trend in HRQL from baseline to the sixth month, which matched with the literature stating that COPD patients exhibit progressive decline in physiological and psychosocial functions [2, 32] . Tai Chi Qigong appeared to be more beneficial than the popular breathing and walking exercises often used as pulmonary rehabilitation intervention in COPD patients.
Social Support.
Subjective perceived social support is important in improving health management and in adhering to the demanding treatment regimen of COPD patients [7, 33] . Thus, interventions should include efforts to strengthen social networks. No prior study has examined the effect of Tai Chi Qigong on social support among COPD patients. In the current study, the effectiveness of Tai Chi Qigong in promoting perceived social support in patients was investigated. MSPSS was adopted for the measurement of social support. Baseline findings showed that the participants perceived best social support from family members with the mean item score of 5.45, which fell well above the midpoint of 3.5. The mean item score of perceived social support from significant others was 3.74, which fell around the midpoint of 3.5, indicating that the participants perceived themselves to be fairly supported by their significant others. The perceived social support from friends was the lowest among the three categories, with the mean item score of 3.21, which fell below the midpoint of 3.5, suggesting that the participants perceived themselves having a limited social support network from friends. This finding concurred with previous local studies in the Chinese elderly, which reported that the social support for Chinese older adults mainly came from family members [34, 35] . The high average mean for family support in the current study is also congruent with other local studies by Jiang et al. [36] in Chinese COPD patients. This observation
The Scientific World Journal 5 could be explained in the Chinese tradition that people tend to maintain strong and cohesive bond between family members, indicating they have a limited social network size. Social support is a high-level functioning factor for improving psychosocial health. Previous studies have reported positive effects of group exercise on psychological health for clients with similar diseases [37] . Group intervention provides a psychological and socialization context for support, and this intervention matches with the TCQ group intervention in this study. Although individual exercise can result in psychological enhancement, group dynamics further improve such opportunities. Tai Chi Qigong would help subjects improve their concept of self, which would increase their intention to adopt a particular course of health-or illness-related action [38] . The Scientific World Journal SGRQ: St George's respiratory questionnaire. Score ranges from 0 to 100, where "0" indicates the best health and "100" indicates the worst health. * < 0.05 for test of repeated measures ANCOVA.
During the first three months of the Tai Chi Qigong training period, arrangements were made for all subjects in the current study to attend regular weekly gatherings. Although the outcome of perceived social support was insignificant during the first three months, it became substantial on the sixth month follow-up assessment. This finding may be due to the majority (93%) of the participants in this group who continued their daily Tai Chi Qigong practice in groups informally after the completion of the threemonth Tai Chi Qigong program. Some of the participants in this group eventually became friends. Notably, some participants came to the research center together during the six-month follow-up assessment, proving that their social network had been broadened after participating in the Tai Chi Qigong program and explaining why they experienced an improved level of satisfaction in perceived social support from friends at the study endpoint. Thus, social support needs time to build rapport and solid relationships among the participants. Moreover, social support may have influenced the participants' motivation to continue the Tai Chi Qigong exercise. Encouragement from their social support may have influenced the positive clinical and statistical significance for the TCQ group. The Tai Chi Qigong program is believed to create a supportive atmosphere for sharing interests and beliefs, which can then foster social support among the participants. The exercise group and the control group did not show any significant changes in the perceived social support throughout the six-month study period. From the informal observation during the community activity classes, the participants did interact with one another; however, the interaction was limited to casual and superficial conversations. Expression in whatever form showing support and caring was rarely noticed. After the three-month class was completed, the participants did not have any continued interactions. Thus, although the community activities had created an environment for sharing of interest, such sharing was superficial, and the strength was not sufficient to facilitate the development of social support among the participants. groups to retain participants and minimize attrition. Second, owing to the small number of female participants enrolled in this study, gender differences on the Tai Chi Qigong effects could not be examined. Future studies should recruit more female subjects, if available, so that gender differences on the therapeutic effects of Tai Chi Qigong can be evaluated.
Implications for Clinical Practice.
The study provided new evidence that Tai Chi Qigong could be beneficial for long-term health promotion in COPD patients. In addition, Tai Chi Qigong is a safe and feasible intervention that causes no harm to the patients. Integrating Tai Chi Qigong into patients' daily activities provides a good opportunity for them to actively and independently participate in activities. Given that Tai Chi Qigong is a low-technology and gentle exercise, it is particularly appropriate and favorable for people with COPD as they are usually diagnosed at their later years of life and their physical functions have deteriorated because of normal aging process and disease progression. Tai Chi Qigong can work in conjunction with therapeutic treatment regimens and act as an alternative choice of exercise for health promotion and health maintenance in COPD patients.
Conclusions
The HRQL of individuals with COPD is affected by deteriorated physical functions, and their need for social support is increased. The three-month Tai Chi Qigong program indicates that Tai Chi Qigong is effective in psychosocial improvement among COPD patients. Continued self-practicing Tai
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